Unfolding and disassembly of the chaperonin GroEL occurs via a tetradecameric intermediate with a folded equatorial domain.
The chaperonin GroEL is a homotetradecamer in which the subunits (M(r) 57 000) are joined through noncovalent forces. This study reports on the unfolding and disassembly of GroEL in guanidine hydrochloride and urea. Kinetic and equilibrium measurements were made using amide hydrogen exchange/mass spectrometry, light scattering, and size-exclusion chromatography. Hydrogen exchange in GroEL destabilized in 1.8 M GdHCl (the unfolding midpoint is 1.2 M GdHCl) shows that the apical and intermediate domains unfold 3.1 times faster than the equatorial domain. Light scattering measurements made under the same conditions show that disassembly of the native GroEL tetradecamer occurs at the same rate as unfolding of the equatorial domain. This study of the kinetics of GroEL unfolding and disassembly demonstrates the existence of an intermediate that was identified as a tetradecamer with the apical and intermediate domains unfolded. Although this intermediate was easily detected in dynamic unfolding measurements, its population in equilibrium measurements at the midpoint for GroEL unfolding was too small to be detected. This study of GroEL unfolding and disassembly points to features that may be important in the folding and assembly of the GroEL macroassembly.